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Claim 

1. An aquatic herbicidal composition 
comprising at least one surfactant and at least one high 
terpens containing natural oil to effectively control 
target aquatic vegetation including Red Azolia, Salvinia 
Molesta and Lemna, said surfactant is selected from sodium 
alkyl ethoxy sulphate, linear alcohol exthoxylate, alkane 
sulpnonate and alkyl sulphonic acid, or mixtures thereof 
and said high terpens containing natural oil in selected 
from citrus peel oils, pine oils, or mixtures thereof, aaid 
aquatic herbicidal composition comprising amounts of said 
surfactant (s) and said high terpene containing natural 
oil (a) effective in combination such that when applied 
cause the target aquatic vegetation to sink. 



6. An aquatic herbicidal composition 
comprising one or more surfactants in an amount of from 
about 15% to about 25% by weight reelected from fa-.ty acid*, 
alkyl sulphat s, alkyl ether sulphonates and alkyl aryl 
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sulphonat s or mixtur th r of , and at least one high 
tecpene containing natural oil containing at leaat 90% 
terpenes an** selected from one or more citrus peel oils or 
pine oil or mixtures thereof effective in combination to 
control target aquatic vegetation including Rod Azolla, 
Salvinia Molest a and Lemna. 
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The followingr statement is a full description of this 
invention, including the best method of performing it known 
to me/us s 
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BACKGROUND OF THE INVENTION 

Field of the invention 

An environmentally compatible aquatic herbicide to effectively 
control target aquatic vegetation such as Red Azolla, salvlnla mo testa 
s and Lemna. 

Description of the Prior Art 

Aquatic and wetland vegetation such as Red Azolla, salvlnla 
Moicsta and Lemna have caused detrimental effect' on ponds, lakes, 
rivers and streams throughout the united States and elsewhere. When 

10 present In high density, these weeds can literally choke these bodies of 
water restricting access by boats and disrupting drainage, irrigation, 
flood control and water conservation projects and hydroelectric power 
plants, in addition, such bodies of water create an environment for 
disease carrying mosquitoes and snails, eliminate fishing in certain areas, 

1 5 and alter aquatic ecosystems by preventing sunlight from reaching 
other plants and animals. The reduction of such vegetation must be 
controlled. 

Aquatic and wetland weeds have been controlled mechanically by 
machinery, biologically by a variety of Insects, pathogens, and other 
20 organisms and chemically through tne use of chemical herbicides. 

U.S. 5,407,899 teaches a combination of surfactant carrier mixture 
with an aqueous copper complex in emulsified form providing rapid 
algaecidal and herbicidal action. This mixture Includes alkwv sulfonate, 
alkyl sulfate and limonene. 
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U.S. 5,096,468 snows an environmentally compatible herblcldal 
conpositlon comprising a fatty acid active Ingredient, an oil component 
and an emulslfler component. The composition Is a foliar applied 
herbicide which effectively controls a variety of unwanted wood and 
5 grass species. The fatty acid component of the herblcldal composition 
comprises peiargonic acid which may be used alone or as the 
predominant component of a mixture of fatty acids Including capn/ilc, 
peiargonic, caprfc, undecanolc and lourlc acids. The oil component 
comprises a triglyceride (various vegetable oils), a terpen old-based oil or 
10 a parafflnlc mineral oil. The emulslfler component comprises one or 
mere anionic or nonlonlc emulslflers. 

u.s. 4,983,389 teaches super absorbent solid organic polymers 
which absorb over 100 times their weight In water used In aquatic and 
wetland environment plant (weed) population control compositions. 
15 Methods for using the solid or flowable, super absorbent polymer 

herblcldal delivery agents for the control of aquatic and wetland plant 
populations, or for the simultaneous or concurrent control of both 
aquatic plant and aquatic Insect (particularly mosquitoes) populations, in 
an area needing aquatic wetland environment plant (weed) control . 
20 treatment. 

U.S. 5.403,587 shows an aqueous antimicrobial composition 
containing one or more essential oils which exhibit antimicrobial 
properties and which can be combined with a water cc.-i ler and a 
solubiiizing or dispersing agent to form a solution or a dispersion of the 
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sb ntial oil in the water carrier, th essential oil 
exhibiting antimicrobial prop rties wh n incorporated in 
the water carrier. 

Additional examples of the prior art are found in 
U.S. 5,087/353 and U.S. 5,389,257. 

SUMMARY OF THE INVENTION 
The present invention relates to an 
environmentally compatible aquatic herbicidal composition 
comprising at least one surfactant and at least one high 
terpone containing natural oil to effectively control 
target aquatic vegetation including Red Azolla, Salvinia 
Molesta and Lenna- 

High terpene containing natural oil as used 
herein means those natural oils having a terpene content of 
at least fifty (50%) percent. It is preferable that the 
high cerpene natural oil contains at least ninety (90%) 
percent. Suitable high terpene containing natural oils 
includes oil from conifers such as citrus peel oils, 
preferably orange oil, grapefruit oil and lemon oil; or 
pine oil. Of these, orange oil is the most preferred. 
Naturally, the amount of high terpene containing natural 
oils in the aquatic herbicidal composition will depend upon 
the amount of terpene b in the specific oil used. 

The aquatic herbicidal composition of the instant 
invention furth r contains at least one surfactant. 
Generally, conv ntional surfactants such as anionic and 
nonionic surfactants are accept abl . Preferred are anionic 
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surfactants such as salts of fatty acids, alkyl sulphates 
alkyl eth r sulphonates and alkyl arjl sulphonates. 
Examples of preferred surfactants include sodium 
dodecylbenz n sulfonate, sodium lauryl ether sulphate ar 
salts Buch as sodium salts of secondary alkane sulphonate 
Examples of more preferable surfactants include 
sodium alkyl ethoxy sulphate, linear alcohol exthoxylate 
such as lauryl alcohol ethoxylate, alkane sulphonate and 
alkyl sulphonic acid. 

The aquatic herbicidal composition may also 
contain various additives such as antioxidant, 
preservatives, pH neutralizes and/or clarifiers. 

Since the aquatic herbicidal composition is an 
aqueous composition, the balance of the aquatic herbicidal 
composition is water. 

In use, the aquatic herbicidal composition is 
sprayed directly to the surface of the target aquatic 
vegetation at a dilution rate of 100 to 1 by weight with 
water. The aquatic herbicidal composition reduces the 
surface tension of water causing the target aquatic 
vegetation to sink. The aquatic herbicidal composition 
also assists in the process by removing the wax substance 
on the aquatic vegetation allowing the aquatic herbicidal 
composition to more efficiently wet the leaves, m some 
cases, a second application may be required. 

When so applied, the aquatic herbicidal 
composition has been effective in controlling Red Azolla, 
Salvinia Molest a and Lenna. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present inv ntion relates to an 
environm ntally compatible aquatic herbicidal composition 
comprising at 1 ast one surfactant and at least one high 
terpene containing natural oil to effectively control 
target aquatic vegetation including Red Azolla, Salvinia 
Molesta and Lemna . 

High terpens containing natural oil as used 
herein means those natural oils having a terpens content: of 
at least fifty (50%) percent* Zt is preferable that the 
high terpene natural oil contains at least ninety (90%) 
percent - Suitable high terpene containing natural oils 
includes oil from conifers such as citrus peel oils, 
preferably orange oil, grapefruit oil and lemon oil; or 
pine oil. Of thee a, orange oil is the most preferred* 

Naturally, the amount of high terpene containing 
natural oils in the aquatic herbicidal composition will 
depend upon the amount of terpenes in the specific oil 
used. Generally/ the aquatic herbicidal composition will 
contain from about 1% to about 15% by weight of high 
terpene containing natural oil, preferably from about 4% to 
about 10% by weight and more preferably from about 5% to 
about 1% by weight. 

While not to be bound by theory, it is believed 
that the terpenes in the natural oils provide the mechanism 
for obtaining the objects of the invention. For example, 
the terpenes are believed to break up the wax protective 
cov r coating the target aquatic vegetation which together 
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»ich the reduction of th. aurfac tMsion o£ eh 
c.u.e the tar , et . c taeloQ tQ 

the .urf.c of the wat r and ultimately to the bottom, 
further, since the hi a h terpene containing oil. ere natural 
* oils, the aquatic herbicidal composition i. environmentally 
acceptable thereby avoiding „.t.r contamination and 
pollution. 

*he aquatic herbicid.1 composition o£ the inseant 
invention further contain, , t X ... t OBe aurfaetant . 
10 Generally, conventional surfactant, .uch a. anionic and 

nonionic .urf.ctant. are acceptable. Preferred are anionic 
surfactant, .uch a. ..it. of fatty acids, .i kva .ui pn at.e. 
•Ikyl ether .ulphonate. and alkyl aryl sulphonntes. 
Example, of preferred surfactant, include sodium 
IS dodecylbanrene .ulphonate, .odium lauryl ether .ulphate and 
salts such a. sodium .alt. of ..condary alkane .ulphonate. 
<e.o., Hostaspun SAS 60 marketed by Boechat). 

Also, ethoxylated nonylphenola with 8-10 mole, of 
ethylene oxide and ethoxylated octylphenol. vith 8-10 moles 
20 of ethylene oxide (e.g., ,1 W polyolycol .tber N9 , »ay be 
u.ed in the aquatic herbicidal composition. 

Examples of more preferable surfactant, include 
-odium .Ikyl ethoxy .ulphate. linear alcohol exthoxyl.te 
such a. lauryl alcohol ethoxyl.te. alken. .ulphonate and 
25 alkyl sulphonic acid. 

Generally, the aquatic herbicidal composition 
will contain from «i,ou t 10% to 4Q% ^ ^ ^ ^ 

surfactant (s>, pref rably froa ^ „ % ^ ^ ^ ^ 
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weight and mora preferably from about 20% to about 22% by 
weight. 

The aquatic herbicidal composition may also 
contain various additives such as antioxidant, 
preservatives, pH neutralizers and/or clarifiers. 

An example of a suitable antioxidant is BHT (2,6- 
di-tert-butyl-para-cresol) . The antioxidant (s) added to 
the aquatic herbicidal composition may range of from about 
0.01% to about 1% by weight, preferably from about 0.08% to 
about 0.12% by weight and more preferably about 0.10% by 
weight . 

Examples of suitable preservatives include 
phenonip, 2-brom-02-nitropropane-l, 3 diol, formaldehyde, 
methylparaben, propylparaben, borax and/ or mixtures 
15 thereof. The preservatives may be added to the aquatic 
herbicidal composition in an amount from about 0.1% to 
about 5% by weight, preferably from about 0.2% to about 
0.6% by weight and more preferably about 0.4% by weight. 

Caustic crystals may be added in an amount from 
about 1.0% to about 1.5% by weight and more preferably 
about 1.2% by weight to clarify the aquatic herbicidal 
composition . 

An example of a suitable pH neutralizer is urea 
in an amount from about 0.5% to about 1.5% by weight and 
more preferably about 1.0% by weight. 

Since the aquatic herbicidal composition is an 
aqueous composition, th balance of the aq-w . h rbicidal 
composition is up to about 70% of water by weight. 
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An example of an effective aquatic herblcldal composition 
comprises about 1191 sodium dodecyl benzene suiphonate, about S% 
sodium lauryl ether sulphate, about 9% cold pressed orange oil, about 
3.5% alkyl aryl polygiycolether N9, and about 1.4% of the sodium salt of 
5 a secondary alkane suiphonate with the balance of water (ail 

percentages are by weight). A preservative comprising about 1.0% by 
weight of formaldehyde and an antioxidant such as BHT of about 0.1% 
by weight may also be added. 

The preferred aquatic herblcldal composition comprises about 
io 5.52% of cold pressed orange oil, about 6.26% of sodium alicyl ethoxy 
sulphate, about 4.60 % of lauryl alcohol ethoxylate. about 1.20% of 
alkane suiphonate, about 9.75 ailcyi suiphonic acid and about 70.26% 
water, all by weight. 

in addition, about 0.09% of bht antioxidant cao-3 2. 6-fcl tert butyl- 
15 p-cresol, about 0.10% of 2-brom-02-nitropropane-i, 3 did. about 1.02% 
of urea, and about 1.20% of caustic crystals, all by weight, may be 
added. 

in us5. the aquatic herblcldal composition Is sprayed directly to 
the surface of the target aquatic vegetation at a dilution rate of 100 to 1 
20 by weight with water. The aquatic herbicldai composition reduces the 
surface tension of water causing the weeds to sink. The aquatic 
herblcldal composition also assists in the process by removing the wax 
substance on the aquatic vegetation allowing the aquatic herbicidal 



i 2 o a i u . j i 



r. i i v k/ALLu uo L 0 i i t. J U 

AIPO SALES 



ii y . o i / i 



composition to more efficiently wecthe leaves. ,n some cases, mult.p, 
applications may be required. 

When so app„ed, the aquatic herbicldal composition has been 
elective In contromng Red Azolla, saiylnla Moles* and Lemna as 
indicated by the test results Ind.catlnfl the target aquatic vegetation 
density following app„ ca t,on of the aquatic herblcldal composition 
IfistJ 
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While the Invention has been described above with respect to 
certain particular embodiments thereof, numerous other forms ana 
modifications w,„ be apparent to those skilled In the art. The appended 
claims and the invention generally should be construed as covering an 
such obvious forms and modifications which are within the true spirit 
and scope of the Invention. 
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THE DEFINING T»Z I«VENTXO» ARE AS FOLLOWS : 

1- An aquatic h rbicidal composition 
co-.ri.in, at l a .. t OM , ur factant Md ^ QM 
tarpon, containing n.tur.1 o11 to effectively ceMroi 
target agnatic vacation including Red Asoli.. Salvinla 

MOl< "' t " *"* *— * — — i- «l.ct.d from 8oalun 

alky! ethoxy auiphate. lln .„ extnoxylate 

-ulphonate and .xicyl anlphonic acid, or mixture, thereof 
and .aid high eerpene containing natural oil i. o.leeted 
from citru. peel oil., pln . o11 „ ( Qr nlxturM ^ 
ao„.tic herbicidal compo.ition compri.in, ^ o, .. ld 
aurf.ctant,., and ..id high terpen. cont.i»i„g natural 
oil(.) effects in combination .uch that when applied 
cause the taroat agnatic vegetation to .ink. 

2- The aguatic harbicidal compoaition of claim 
1 containing from about 10* to about 40% of .aid 
eurf.ct.ntU, by weight and from about 1* to about IS* of 
aaid hiah torpane containing natural oil,., by weight. 

3. The .ouatic harbicidal compo.ition of claim 
1 containing from about 15* to about 2S* of ..id 
aurf.ct.nt,., by weight *nd from about 4* to about 10* of 
■aid high torpene containing n.tur.1 oil,., by weight. 

«• Th. aquatic harbicidal compoeition of claim 
1 compri.i»g about 5.52* of cold pre..ed or„„„ „i X , ^ 
«.2S* Of .odium alfcyl . thoxv ouXphat ,, ttbout 4 of 
l.uryl alcohol ethoxyl.t., about 1.20* of alkana 
sulphonate, dx,„t 9. 75* alky! .ulphonic .old and about 
70-2616 water, all by weight. 
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5. Th aquatic h rbicidal composition of claim 
4 further comprising 0.09% of BHT antioxidant cao-3 2, 6-ki 
tort butyl -p-cresol, about 0.10% of 2-brom-02-nitropropane- 
1, 3 diol, about 1.02% of urea, and about 1.20% of caustic 
crystals, all by weight. 

6. An aquatic herbicidal composition 
comprising one or more surfactants in an amount of from 
about 15% to about 25% by weight selected from fatty acids, 
alkyl sulphates, allcyl ether sulphonatos and alkyl aryl 
sulphonatee or mixture thereof, and at least one high 
terpene containing natural oil containing at least 90% 
terpenes and selected from one or more citrus peel oils or 
pine oil or mixtures thereof effective in combination to 
control target aquatic vegetation including Red Azolla, 
Salvinia Molesta and Lemna. 

7. The aquatic herbicidal composition of Claim 
6 containing from about 10% to about 40% of said 
surfactant (s) by weight and from about 1% to about 15% of 
said high terpene containing natural oil(s) by weight. 

8. The aquatic herbicidal composition of Claim 
6 containing from about 15% to about 25% of said 
surfactant (s) by weight and from about 4% to about 10% of 
said high terpene containing natural oil(s) by weight. 

9. The aquatic herbicidal composition of Claim 
6 containing sodium dodecyl benzene sulphonate and sodium 
lauryl ether sulphate. 

10. The aquatic h rbicidal composition of Claim 
6 further comprising about 11% sodium dodecylbenzene 
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sulphonat , about 5.3% sodium lauryl th r sulphat , about 
9% cold pr saed orange oil, about 3.5% alkyl aryl 
polyglycolether N9 and about 1.4% of th sodium aalt of a 
secondary alkane sulphonate, all by weight. 
5 11 ■ *<Hiatic berbicidal composition of Claim 

10 comprising about 1.0% by weight of formaldehyde and 
about 0.1% by weight of BHT. 
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ABSTRACT F THE DISCLOSURE 

An environmentally compatible aquatic herblcldal composition 
comprising at least one surfactant and at least one high terpene 
containing natural oil to effectively control target aquatic vegetation 
Including Red Azolla, SaMnla Molesta and Lemna. 



